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Visualization of the Vertebrate 
Skeleton in the Entire Specimen 
by Clearing and Selective Staining 


ALDEN B. DAWSON 


Biological Laboratories, Harvard University 


Brilliant and striking preparations of 
the Vertebrate bony skeleton may be pre- 
pared for class-room demonstrations or 
study with @ minimum of equipment and 
reagents. The method is applicable, with 
certain modifications, to fish, amphibia, 
reptiles, birds, and mammals and involves 
practically no dissection as the muscles 
are not removed but are rendered trans- 
parent. All the skeletal elements remain 
in position and every bone, no matter how 
minute, is clearly shown. 

Usually, large animals cannot be used 
as the treatment frequently results in 
maceration before the clearing process is 
complete, but full-grown rats, guinea pigs 
and mice are within the size range that 
can be readily prepared. 

The fresh specimen is eviscerated 
through an abdominal incision. It is 
especially important to remove all frag- 
ments of the heart, lunes and liver to 
staining of the preparation. 
Fetal 


prevent 
The brain may be left im _ situ. 


mammals and bird embryos require only 
evisceration. Older specimens with hair 
or feathers as well as adult amphibia and 
reptiles should be skinned. In ‘arger 
fishes the scales should be removed as they 
also react with alizarin. The entire ani- 
mal is then fixed in 95% alcohol for 
several days or even weeks. The longer 
it is fixed the less danger there is of 
maceration in the subsequent treatment 
in potassium hydroxide. Formalin-fixed 
material is more difficult to clear and 
formalin is not recommended for routine 
work. 

Following fixation the specimen is 
placed in a 1% solution of potassium 
hydroxide and left there until the bones 
are clearly visible through the muscle. 
It is then transferred to a dilute solution 
of alizarin red S (alizarin mono-sodium 
sulphonate), one part of the dye to 10,000 
to 40,000 parts of 1% potassium hy- 
droxide and allowed to remain there until 
the bones are stained a deep red. If the 
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dye is absorbed from the solution before 
the maximum intensity is obtained, the 
specimen may be transferred to a fresh 
solution of the dye. When the prelimi- 
nary clearing in the potash solution has 
been allowed to progress to the proper 
stage nothing but the bone will take up 
the stain. If the clearing has not been 
complete enough, the muscles and other 
tissues take the stain almost as readily 
as the bone. 

Following the staining the specimen is 
placed in Mall’s solution, water 79 parts, 
glycerine 20 parts and potash 1 part. 
When sufficiently cleared it is passed 
up through increasing concentrations of 
glycerine and stored in pure glycerine 
to which thymol has been added. 

In specimens cleared with potassium 
hydroxide the fat of the superficial and 
muscular fascia and of the peritoneum 
is partially saponified and appears in 
the cleared animal as opaque white masses 
which often obscure portions of the 
skeleton. 

This difficulty may be met by the ex- 
traction of the fat prior to beginning 
clearing with potassium hydroxide. This 
is readily accomplished by the use of 
acetone immediately after removal from 
the 95% alcohol. The material is left in 
the acetone for several days depending 
on the bulk of the object being treated 
and then returned to 95% alcohol for 
twenty-four hours. 

In the lower vertebrates (fish, amphibia 
and reptiles) deep lying pigment may 
also mask the skeleton. This may be 
removed by bleaching with hydrogen 
peroxide following fixation or fat ex- 
traction. Considerable gas may accumu- 
late in the tissues during treatment with 
the peroxide but it can be removed by 
placing the preparation in a_ partial 
vacuum but it is usually slowly displaced 
by glycerine in the fluid stages of clear- 


ing. Hollister (734) removed the pig- 
ment from fishes by bleaching with ultra- 
violet light from an alpine sun-lamp. 
She also found that this treatment accel- 
erated the clearing process and tended 
to remove any stain that may have re- 
acted with the soft tissues. 

The method of staining outlined above 
is the simplest in use and with experience 
beautiful demonstration specimens can be 
prepared. Other workers (Richmond and 
Bennett, *38) use a much more concen- 
trated staining solution (0.1%) and de- 
colorize differentially in potassium hy- 
droxide and glycerine. However, the 
progressive, selective staining of the 
skeleton in extremely dilute solutions of 
the dye has obvious advantages. 

Stained preparations should not be ex- 
posed to direct sunlight as this tends to 
decolorize them. However, they are rela- 
tively permanent in diffuse daylight and 
show no deterioration if kept in the dark. 

The cartilaginous components of the 
skeleton may also be differentially stained 
in cleared specimens (Miller, ’21). Un- 
fortunately both bone and cartilage can- 
not be selectively stained in a single 
specimen as the two methods are not 
compatible. 

The embryos are fixed as before in 95% 
alcohol and later transferred to 70% 
alcohol for 48 hours. They are then 
stained for a week in a solution of 0.25% 
toluidin blue in 70% alcohol containing 
1% hydrochloric acid until no more color 
comes away (7 tol0 days). The decolor- 
ized specimens are now washed in 80% 
and 95% alcohol, 3 days each, and cleared 
in 1 to 2% potassium hydroxide until the 
skeletal elements, especially the blue car- 
tilages, are clearly seen. Following this 
initial clearing in potash they are run up 
through a graded series of glycerine (20, 
40, 60, 80% in distilled water) and 
finally stored in pure glycerine contain- 


} 
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These specimens 
should also be kept in subdued light. 


ing thymol crystals. 
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Functional Biology 


C. C. CRAWFORD, Ph. D. 


Professor of Education, University of Southern California 


Your editor asked me to indicate what 
a biology program would look like when 
set up on the functional basis. This I 
am very glad to do because I feel that 
the pupils will be much happier and will 
learn more science if the course is built 
around something to do rather instead of 
Science knowledge 
has its place and value, but not as an end 
in itself. It is for the guidance of action, 
not just something to put in storage for 
an uncertain or unlikely future. 

In teaching biology functionally every- 
thing depends on the starting point. 
Unfortunately we have too often begun 
with the facts instead of the life prob- 
lems or difficulties which need attention. 
To learn facts and then try to ‘‘apply”’ 
them is a futile process. To attack real 
difficulties will not only assure high 
motivation, but will also set the stage 
for even more scientific knowledge or 
theory than would be possible by the 
fact-first approach. 


something to know. 


I. EXAMeLes or FUNCTIONAL PROBLEMS 
IN PHYSIOLOGY 


Let me illustrate the types of learning 


units as they might appear in a course 
in physiology. These are not offered as 
a complete or finished course. They are 
mere illustrations, hastily chosen and 
hastily arranged, suggestive of what 
might be done on a more careful basis 
by one to whom the idea may appeal. 
(I am indebted to one of my graduate 
students, Mr. Harold C. Hulme, of. the 
Harding High School, Warren, Ohio, for 
many of the items in the list.) 


1. Freer. (How to have a dependable 

foundation.) 

a. How to prevent or correct pains 
in the feet. 

b. How to avoid or correct flat feet. 

c. How to treat corns and bunions. 

d. How to prevent or correct in- 
grown toenails. 

e. How to avoid or cure blisters. 

f. How to protect against ‘‘athlete’s 
foot.”’ 


(How to 

face.’’) 

a. How to havea healthy and attrac- 
tive color of skin. 

b. How to prevent the skin from 
chapping. 

*. How to prevent or correct pim- 

ples and blackheads. 


SKIN. ““save the sur- 
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(How to protect your crown- 
ing glory.) 
a. How to clean the hair and pre- 
vent dandruff. 
b. How to wave or curl the 
without damaging it. 
e. How to remove unwanted hair 


HArr.. 


hair 


without havine bad after 
effects. 
TeetH. (How to cast your pearls.) 


a. How to prevent or stop tooth 
decay. 

b. How to prevent or correct pyor- 
rhea or bleeding gums. 

ce. How to select a dentifrice accord- 
ing to your particular needs. 


(How to keep the 

away.) 

a. How to protect and conserve your 
eyesight. 

b. How to remove foreign bodies 
from the eyes. 

ce. How to determine whether you 

need glasses, and what kind. 


EYEs. mists 


Cotps. (How to reduce the world’s 
sniffles and snorts.) 

a. How to avoid colds. 

b. How to treat colds. 

ce. How to prevent your colds from 
infecting the rest of the family. 


Foop. (How to fire the furnaces. ) 
a. How to keep foods from spoiling. 
How to preserve foods for future 
use. 

c. How to sterilize dishes or house- 
hold utensils. 

d. How to pick the market that 
handles food in the most sani- 
tary way. 

e. How to safeguard your health 
when you are obliged to eat at 
a dirty restaurant. 

f. How to eat the right amount. 

e. How to be sure to get enough 
vitamins. 

h. How to relieve indigestion. 


(How to 


BowELs. remove the 


ashes.) 

a. How to achieve normality and 
regularity of the bowels. 

b. How to take the right laxatives 
at the right time. 


10. 


11. 


12. 


15. 


14. 


| Feb. 

(How to regulate 
your **pressure.’’) 

a. How to safeguard your pep and 
energy. 

b. Ilow to ‘‘pep up’’ your system 
for a very special occasion. 

¢. How to put on weight. 

d. How to take off weight. 

e. How to sleep and rest properly. 

Heapacues. (How to boycott 
them.) 

a. How to discover the cause or 
source of the troubles. 

b. How to relieve the pain without 
damage. 

CLEANLINESS. (/low to leave your 
friends nothing to keep from 
you. ) 

a. How to regulate the temperature 
of your bath water according 
to the situation. 

b. How to prevent perspiration 
from injuring vour clothing. 

¢. How to prevent or correct a bad 
body odor. 

d. How to clean up the source of a 
bad breath. 


Insects. (How to fight man’s worst 
enemies. ) 

a. How to protect yourself from 
flies. 

b. How to protect yourself from 
mosquitoes and the diseases 
which they carry. 

c. How to control the other common 
household insect pests. 


Druas. (How to help nature.) 
a. How to equip and use your medi- 
cine chest, 
b. How to avoid poison or injury 
through cosmetics. 
¢. How to avoid becoming a drug 
addict. 


AUTOMOBILES. (How to safeguard 
the nut that holds the steering 
wheel.) 

1. How to determine whether you 
are fit to drive a ear. 

b. How to remove the human causes 

of accidents. 

How to keep from going to sleep 

while driving on a long trip. 

d. How to protect yourself from 


As 
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suffocation or monoxide poison- 
ing. 
e. How to avoid or correct car sick- 
ness. 


15. Ovrpoor Activities. (How to make 
it unnecessary to rest up from 
your vacation. ) 

a. Hlow to tan without sunburning. 

b. How to avoid sunstroke. 

c. How to avoid muscular stiffness 
after exercise. 

d. How to protect yourself from 
cramps When swimming. 

16. Sex aNpD Marriage. (How to safe- 
guard your future home.) 

a. How to be manly or womanly and 
not in between. 

b. Tlow to select a mate who is physi- 
cally fit to be the parent of 
your children. 

c«. How to protect yourself from 
venereal diseases. 

d. How to control sex desire. 


17. First Arp. (How to use your head 
when others lose theirs. ) 

a. How to stop bleeding. 

b. How to treat fainting spells. 

c. How to treat a sprain. 

d. How to transport an injured per- 
son without causing further 
injuries. 

e. How to keep wounds from becom- 
ing infected. 

f. How to administer artificial res- 
piration. 

18. Tue or OTHERS. 
help others to be well.) 

a. How to care for sick persons. 

b. How to avoid infecting others. 

c. How to help locate and stamp out 
sources of disease in the com- 
munity. 


(How to 


Il. Some EXAMPLES OF FUNCTIONAL 
PROBLEMS IN OTHER BIOLOGICAL 
SCIENCES 

The previous examples were from 
physiology and health, but the same fune- 
tional principle would apply equally well 
to all the other biological sciences. Let 
us note how several of the branches of 
science can be set up to stress the action 
element. 
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1. Botany: How to raise and control 

plants. 

2. Zoology: How to raise and control 

antnals. 

4. Bacteriology: How to use and con- 

trol bacteria. 

4. Entomology : How to use and control 
insects. 

Anatomy for surgeons: Tow to do 
operations in the light of strue- 
tural relationships of the body 
parts. 

6. Anatomy for physical education: 
How to do physical activities the 
easy or safe way. 

Embryology: How to safeguard the 
development of a new life (par- 
ticularly your own baby). 

s. Evolution: How to breed or develop 
a new or different type of plant or 
animal (¢.g., ‘‘erowless’’ rooster). 

%. Heredity: How to upgrade the race 
(or a species of plant or animal). 

10. Ichthyology: How to raise, use, and 

control fish (ineluding how to 
make them bite). 

11. Psychology: How to direct and con- 

trol the behavior of yourself and 
others. 


Ill. Can Be Done? 


Two objections may be raised to this 
type of biology course. Some will attack 
the principle of it. For these I can cite 
my fuller defense of the functional view- 
point in a previous article’ and a recent 
book. But others who will accept the 
principle will object that the textbooks 
for this type of course are not available. 
This is a real difficulty, and one that 
ought to be remedied. Perhaps some 
ambitious reader of this article will 
shortly organize his syllabus on this line 
and thus lay the foundation for his own 
textbook. The students will greatly 
appreciate it, and society will benefit by 
the service. 


en 


1 Crawford, C. C.: ‘*Funetional Edueation in 


the Light of Dewey’s Philosophy.’’ School 
and Society, 48: 381-5, Sept. 24, 1938. 
2 Crawford, C. C.: How to Teach. Southern 


California School Depository, Los Angeles, 1938, 
511 p. 
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Philosophy of Education 
for Biology Teachers 


K. A. SARAFIAN 
La Verne College 


The few remarks which are made in 
this paper have come from the pen of a 
man who is not a biologist, yet who be- 
lieves that the principles of education 
functioning successfully in other fields 
of knowledge would not and should not 
fail in producing good results in the 
domain of biology as well. 

If I were a biology teacher in one of 
our secondary schools, how would I pro- 
ceed teaching it to my students? In the 
first place, before even attempting to 
teach the subject, I would ask myself the 
following questions: why should I teach 
biology to boys and girls in my charge; 
what is the significance and place of 
biology in the general education of young 
people in America; what is the ultimate 
aim of education, and in what way can 
biology contribute to the realization of 
that aim? 

I believe that a foundational under- 
standing of the significance of education 
is an imperative need for teachers in 
every department of our schools. Only 
through a clear comprehension of the rea- 
sons for educating our youth can each 
teacher, no matter in what field of know!l- 
edge he must teach, realize the relative 
place and the importance of the subject 
of which he is a specialist. 

Now what is the chief purpose of edu- 
cation in the American democracy? ‘To 
make the answer short for the purpose of 
this paper, I would say that all branches 
of knowledge should contribute to make 
each and every American youth an en- 
lightened, judicious, scientific-minded, 


self-directing, self-disciplined, patriotic, 
and effective member of the Democracy in 
which he will live, not only in pursuit of 
his own betterment but also for the im- 
provement of this great commonwealth. 
This implies the maximum growth and 
development of the individual for the 
greatest good of the American society. 
The individual and society are not in con- 
flict and will not be in an antithetical 
position, according to this theory of edu- 
cation; rather, they will complement and 
supplement each other in a spirit of har- 
mony or cooperative activity. 

If we accept this rather sketchy defi- 
nition of the function of education in our 
democracy, we will be able to delineate 
the place of biology in the general educa- 
tion of the prospective citizen for our own 
country. 

Biology, as the etymology of the word 
indicates, is the science of life (bios + 
logos). As such, biology should occupy 
a rather unique place in the scheme of the 
general education. It should contribute 
to the understanding of life; it should 
cultivate an appreciation of life, fune- 
tions of each organism, whether of plant 
life, animal, or human life; it should 
make one conscious of the interrelation- 
ship and unity of all life. This means 
that biology should centralize its teach- 
ings on the dynamic and fascinating sub- 
ject of life. Not the form of life, or 
morphological and descriptive aspects of 
life, but the dynamic elements of life 
should be the starting point. 

As in language, so in biology, the 
temptation is to have the legical approach 


—— 
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of subject matter precede the psycho- 
logical. Therein lies the greatest pitfall 
for a biology teacher. If I were a biology 
instructor, I would first start with the 
common biological experiences of my 
students in contact with their immediate 
environment. I would have at the outset 
no textbook ‘‘pages to cover,’’ but I 
would make my chief textbook the trees, 
the flowers, the plants, the animals, the 
races of men which may be found in their 
environment. I would guide them, direct 
them through judiciously conducted ex- 
cursions, to colleet, examine, and investi- 
vate anything within the field of biology 
which each individual student may be 
dynamically interested in knowing and 
understanding. I would encourage each 
member in my class to gather specimens, 
to pursue a worthwhile project, to carry 
on an activity the ultimate outcome of 
which will be the understanding of life 
itself, a real science of life—‘biology”’ 
in its original meaning. 

This does not mean that my students 
will not use books. On the contrary they 
will take advantage of a greater number 
of books from the shelves of the school 
library in order to be able to examine, 
classify, and comprehend the samples of 
life, specimens they have collected, and 
the observations they have made. But 
this classification will be their own first- 
hand experiental classification, pulsating 
with life rather than the deadening 
memorization of verbal classification 
found in a systematic textbook. Again, 
this does not imply that systematic 
classification or logical organization of 
subject-matter is futile or undesirable. 
On the contrary, it is the very culmina- 
tion of knowledge itself, the consumma- 
tion of the student’s efforts at discovery. 
But this knowledge differs from that 
which a young student is expected to get 
from day-by-day assignment and mem- 
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orization of a textbook ‘‘logically or- 
ganized.’’ This so-called ‘‘logically 
organized’’ textbook knowledge is not 
logical for the novice learner in the field ; 
it is baffling, confusing, deadening in 
interest for him, however logical it may 
be for the textbook writer and _ the 
specialist. 

Hence, realizing the importance of the 
principle ‘‘ psychological rather than the 
logical approach of subject matter,”’ I 
would make at least the starting point of 
my teaching ‘‘as unscholastic as possi- 
ble.”’ But at the same time I would en- 
deavor to encourage my students t@ 
classify, systematize, and logically or- 
ganize their acquired information as the 
consummation of their own study of 
binlogy. 

I would also observe the principle of 
integration. I would avoid compart- 
mentalization of biological knowledge and 
constantly stress the relationships, the 
bearings, the implications of the bio- 
logical information upon all types of 
knowledge. Since experience and recon- 
struction of experiences for subsequent 
better experiences is the process of edu- 
cation by which each individual grows 
and develops in wisdom and understand- 
ing, and since experience is continuous 
and unified, I would stress this process 
of integrating the empirical knowledge 
of my students. 

I would not by any means belittle the 
importance of purposefulness in learn- 
ing in my teaching of biology. Every- 
body knows the integrating, stimulating, 
enlivening effect of a truly conceived, 
planned, and executed purpose. But this 
purpose should be the student-purpose 
rather than the superimposed purpose of 
ateacher. This does not signify, however, 
that students must pursue whimsical, 
cepricious purposes of their own. The 
place of the teacher in this connection 
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is that of the wise and inspiring director 
and guide rather than the awe-spreading 
dictator. Under the wise direction and 
the supervision of the teacher, the student 
must be encouraged to form purposes and 
make preparations for the suecessful 
realization of those foreseen ends—the 
dynamic driving forces in experience 
and education. 

When the teacher does encourage 
rather than block the student purposes, 
he will thereby observe another principle 
of education which is of paramount im- 
portance for success—namely, the place 
of interest in learning. Genuine interest 
as a motive power has been neglected in 
traditional education. Only recently 
have the psychologists and educational 
experts been successful in formulating 
the nature and characteristics of a mean- 
ingful intrinsic interest. There are still 
numerous tradition-bound and custom- 
caked teachers who consider interest to 
be synonymous to a child’s ever-chang- 
ing, ephemeral and fleeting whims. In 
spite of this erroneous notion, it is evi- 
dent that all children show real interest 
in real meaningful learning and living 
activities which steadies their efforts and 
makes them persistent, constant, self- 
disciplined and_ self-managing individ- 
uals even in their puerile endeavors. If 
I were a biology instructor, I would fa- 
miliarize myself with the psychology and 
philosophy of the doctrine of interest 
and thereby improve the quality of my 
leadership within my group in my class- 
room and laboratory. 

This brings us to the consideration of 
the use of activities in biology teaching. 
To be frank, I must admit that the 
meaning of activities has been misunder- 
stood by a multitude of teachers. Almost 
everybody nowadays repeats as a slogan 
of progressive education the principle of 
sut few are those 
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‘learning by doing. 
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who do not misinterpret the very essence 
of this important educational doctrine. 
I recall that some years ago one of my 
students in philosophy of education who 
happened to be the administrator of a 
high school, made the following charac- 
teristic remark to me, *‘Now IL under- 
stand the meaning of progressive educa- 
tion; henceforth, | am going to stress 
manual training and machine shop and 
similar activities in my school.’’ I re- 
torted, ‘‘Those are manual activities. 
Will you also consider that worthwhile 
intellectual activities which function in 
one’s life, making him wiser and more 
effective in thinking, feeling and living, 
are activities which deserve encourage- 
ment just as well?’’ Because a host of 
modern have been misinter- 
preting the principle of ‘‘learning by 
doing’’ as this former student of mine 
had done, most of the activities in our 
schools have become manual, divorced 
from the intellectual. I grant that Mi- 
chael Demiaskevitech was right in con- 
demning this tendency as *‘manualism’’ 
in his textbook, An Introduction to the 
Philosophy of Education. 

In my activities in the biology labora- 
tory, therefore, | would endeavor to 
avoid rendering these activities simply 
physical or manual. I would not be 
satisfied if my students mechanically 
made blue prints of leaves and flowers, 
plaster of paris casts of natural objects, 
soap models of plants and = animals, 
etcetera, without understanding the intel- 
lectual bearing of these activities. 

What about the place of the old fash- 
ioned laboratories in the teaching of the 
biological science? When these labora- 
tories were instituted, they were not 
meant to be places for the display of sei- 
entific instruments, tools, and parapher- 
nalia, or ritual grounds of scientific par- 
rot-like activities, rather than genuine 
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centers for real scientific investigation 
and research. The trouble with most 
scientific laboratories lies in the fact that 
the genuine spirit of research and in- 
vestigation, student purpose plan- 
ning have been superseded by mere blind 
following of routine manipulation of sei- 
instruments, outlines, manuals 
and tools. In short, the laboratories have 
become greatly formalized. A return to 
their original purpose will render these 
laboratories the most valuable adjuncts 
of scientific investigation, on the part of 
the students for their own development 
in the growth of scientific-mindedness. 
If, as the result of my teaching of biol- 
ogy, my students become discoverers 
rather than imitators, not in the sociolog- 
ical sense of discovery, but in the psy- 
chological sense of growth in creative- 
ness, | would be immensely satisfied. I 
believe that the spirit of growth in the 
creativeness may carry itself into life 
situations where there are identical ele- 
ments. If this happy outcome were at- 
tained, | would consider that I have 
made a worthwhile contribution for the 
development of the individual as well as 
for the betterment of the society in 


entific 


which he will live. 

Finally, as the consequence of my 
biology teaching, stressing life problems 
in a multitude of life situations, if my 
students have become scientific-minded, 
imbued with a spirit of tolerance, will- 
ingness to suspend judgment, endeavor- 
ing to think critically, suppressing their 
emotional bias and desires, I would hap- 
pily pride myself for having made biol- 
ogy a life science. 

In this hour of world confusion, De- 
mocracy in America needs principally 
individual citizens endowed with the 
above-mentioned characteristics. Can 
this be achieved by biology teachers? In 
answering this I eall to their attention 


Education for Biology Teachers 99 


the following conclusion of Dr. Edward 
Lee Thorndike presented in his Educa- 
tional Psychology. ‘‘It must be remem- 
bered that a very small spread of train- 
ing may be of very great educational 
value if it extends over a wide enough 
field. If a hundred hours of training in 
being scientific about chemistry pro- 
dneed only one-hundredth as much im- 
provement in being scientific about all 
sorts of facts, it would yet be a very 
remunerative educational force.’” 

In coneluding my remarks, I should 
like to stress: If I were a biology teacher 
I would emphasize life in my teaching 
rather than the description and mor- 
phology of life, although as a consumma- 
tion of science, this aspect of knowledge 
also should be achieved particularly by 
those who intend to be specialists; I 
would start the students in mastering 
knowledge in biology as unscholastically 
as possible at the outset; | would observe 
the principle of integrating their knowl- 
edge; I would not belittle the purpose- 
fulness in learning; I would not disre- 
gard the dynamic activities and projects 
of educational significance; would 
make my laboratory a genuine center of 
student investigation, not shunning raw 
materials, not formalizing the laboratory 
work by detailed prescription; I would 
try to make my students discoverers 
rather than imitators; I would aim at 
cultivating in my students general sci- 
entific-mindedness, and fine citizenship 
qualities which finally would serve them 
for safeguarding our democratie way of 
life in America. In fine, with Seneca I 
would say, ‘‘non scholae sed vitae dis- 
cimus,”’ ‘‘not for school but for life we 
learn.’’ Not for books, for teachers, for 
examinations should we learn, but for 
life, the biology—the science of life. 


1 Thorndike, Edward Lee, The Educational 
Psychology, volume II, pp. 421-422. 
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Editorial 


“WHAT WOULD YOU LEARN OF 
ME?” 


(A self-analysis for teachers of biology) 


Greeting his pupils, the teacher said: 
**What would you learn of me?’’ 

And the reply came: 

‘*How shall we live with our fellow 

men? 
How shall we work together? 
How shall we care for our bodies? 
How shall we play? 
How shall we see and understand 
the living things about us? 
How shall we rear our children? 
For what ends shall we live?”’ 

The teacher pondered these words, 
and sorrow was in his heart, for his own 
learning touched not on these things. 

—anonymous 

Pompously I stand before my class, 
the teacher. What yould you learn of 
me?’’ Top marks in high school and 
college, Phi Beta Kappa key, graduation 
with honors, degrees and more honors; 
now teaching biology in high school. 
Well prepared for my work, yes, per- 
haps too well prepared; too highly spe- 
cialized to get down to the learning level 
of the pupils in my classroom without a 
rude awakening now and then from 
someone or somewhere. 

Am I the well educated biology 
teacher standing before my class a walk- 
ing dictionary and encyclopedia, ready 
and more than willing to teach mighty 
biological terms, ponderous taxonomic 
classifications, intricate diagrams, ete., 
all of which I value so highly in my own 


specialized science training? How for- 
eign these to the real education of John 
Henry Jones, average pupil of my 
classes ! 

Real teaching must be human, down 


Comment 


to earth, and practical. It must begin 
with previous experiences, and add such 
new experiences and information as will 
contribute most to mental and physical 
growth and to usefulness in family and 
community life. We are teaching pupils, 
not teaching biology! Learning in its 
true form cannot be poured down from 
high above, any more than water into a 
jug, but must come from the same level 
as the understanding of the learner and 
build steadily into his personality struc- 
ture as an integral part of daily living. 

Pupils, on completing a course in high 
school biology, should possess an elemen- 
tary appreciation and understanding of 
life as exhibited in living things about 
them, practical information and_ skills 
necessary to perform fundamental tasks, 
and a realization of the value of steady 
honest effort in securing the most worth 
while things of life. Such basic aims I 
need constantly to hold before me, lest I 
become so engrossed in teaching that 
there is no opportunity in my classes 
for pupils to learn. 

Does my own learning touch on the 
real things of life? Am I helping my 
pupils solve the real problems facing 
them in daily living now, and in days 
ahead? 

I shall ponder the words of the anony- 
mous philosopher, and look to my own 
learning, before I too confidently set my- 
self up as a teacher of others. 


B. Bernarr VANCE 
Dear Reader: 

The more we are acquainted with your 
reactions, criticisms and suggestions the 
more closely can we make THE AMERICAN 
Brotocy TEACHER your periodical in the 
The Editor. 


truest sense. 
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Biology Teaching Aids 


IN THE LABORATORY 


One of the most effective of teachers, 
“Ol? Man Experience’’ soon teaches us 
which of our ideas for laboratory exer- 
cises really work and which ones are 
impractical. For example, he has shown 
us at our school that an accumulation of 
ideas, a growing assortment of speci- 
mens—some contributed, others  pur- 
chased—can result in a laboratory exer- 
cise on the invertebrate animals that is 


very satisfactory. 

First, a foundation is built with demon- 
strations, discussions, and quizzes in the 
usual way until some familiarity with 
the invertebrate classification is gained. 
Then each group of students is turned 
loose in a room with tables, on which are 
a varietvy—we have about forty-five— 
invertebrate specimens. These speci- 
mens are numbered, but all enlightening 
labels are covered or removed. Each 
pupil is provided with iaboratory 
paper on which are the invertebrate 
phyla, a few of the most important 
classes, and the characteristics of all the 
phyla and classes given. Also, there are 
spaces provided for recording the num- 
ber, the common name, and the most im- 
portant characteristics of each specimen. 

In this part of the country most of 
the children go to the shore at least 
occasionally where they find a few forms 
such as starfishes, jellvfishes, mollusk 
shells, and so on. This fact, combined 
with the partial familiarity gained in 
the class-room and a natural curiosity 
results in a scene of scholastic activity 
that is pleasant to behold. Even the 
lazy ones are sufficiently impelled by 
curiosity and, perhaps, by the activity 
of the others to do comparatively well 
without any coercion. 


An occasional oasis like this does such 
wonders for a course that we are con- 
stantly on the look-out for ideas that 
will provide us with others. 

Puiuie E. Foss 


MAKING SMOKE PRINTS OF 
LEAVES 


Select a piece of soft, absorbent paper, 
such as newsprint, paper toweling, ete. 
Cover it with a thin coat of grease (lard, 
butter, drippings, vaseline, ete.).  Re- 
move the extra grease, and smoke the 
paper evenly by holding it over a candle 
or lamp flame, moving it back and forth 
repidly to avoid burning. Avoid ex- 
posing the edges long to the flame, as 
they catch fire readily. If grease spots 
come through the smoked area in ‘‘wet”’ 
patches, rub with the fingers or another 
piece of paper, and continue the smok- 
ing. The paper should be quite black 
for clearest prints. 

Lay the side of the leaf showing the 
best veining against the smoked surface ; 
this is usually the back side. Cover with 
a thin piece of paper and rub well with 
the finger tips, being careful not to let 
the leaf slip. A smooth, round bottle or 
rolling pin may be used instead of the 
fingers. Take the leaf from the smoked 
paper, and lay smoked side down on a 
sieet of white, absorbent paper, such as 
leaf mounting sheets, mimeograph stock, 
or any mounting sheet which does not 
have a high gloss surface. Cover with a 
clean piece of newsprint or other thin 
paper and rub or roll well, again being 
careful not to move the leaf. Allow to 
dry. 


C. A. BARKER 
Steele High School, Dayton, Ohio 
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GROUND SQUIRRELS AS LABORA- 
TORY PETS 

Few pieces of equipment will attract 
as much genuine interest as a mammal 
cage with two or three species of local 
mammals. Such a cage 5’ x 2’ x 2’, made 
by a local tin-smith, of screen soldered 
on to a galvanized pan for a bottom of 
about 6” in depth and costing about 
$9.00, has been the chief source of enter- 
tainment in our laboratory since the day 
the cage was installed. Upon comple- 
tion of the cage, as already described, 
about three inches of dirt was placed on 
the bottom. The problem as to what to 
stock the cage with was solved while on 
a field trip during one of the first weeks 
of school. There are a number of the 
common thirteen lined ground squirrels 
in our locality and naturally some ques- 
tions came up in regard to them. The 
next time the class went on such a trip 
we resolved to capture a few of these in- 
teresting animals. After chasing one in 
a hole along a stream we placed an 
aquatic net over the hole and poured a 
pail of water into the hole through the 
net. The ground squirrel, or ‘‘gopher,”’ 
quickly came to the top of the ground 
and into the net. He was then trans- 
ferred to a large metal container and 
placed in the cage. Two such animals 
were caught and placed in their new 
home. Later on two voung cotton tails 
were added and in spite of their high 
mortality rate in captivity these are now 
quite tame and show no ill effects from 
their imprisonment. 

The ground squirrels, however, con- 
tinue to be the main attraction in spite 
of the competition furnished by several 


aquaria stocked with local fish, tadpoles, 
crayfish, giant water beetles, snails and 
The ground squirrels have be- 


newts. 
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come very tame and now eat from the 
student’s hands. Their lively actions, 
comical stance on their hind legs with 
their noses pointed straight up in the 
air, and their shrill whistles are a never 
ending source of delight to many pupils 
who daily come to the laboratory to greet 
these little animals. 

A little fresh water, apple peelings, 
lettuce, cabbage, grains of all kinds, com- 
pose their diet. After three months, 
are fat and 
healthy. 
vrow, extending now to the student body 


apparently very 
Their popularity continues to 


in general, including many students not 
enrolled in Biology. 

The educational advantages of such 
contacts with nature in the classroom can- 
not be fully appreciated until observed. 

DOUGLAS SALISBURY 
Warren Township High School 
Gurnee, Illinois 


Election Notice 


The following nominations have 
been made for the offices of The Na- 
tional Association of Biology Teachers 
by the Election Committee, Dr. D. F. 
Miller, Chairman. An official ballot 
will be sent to you next month. 

For President-elect 

G. W. Jeffers, Farmville, Virginia 
J. A. Trent, Pittsburg, Kansas 
For Vice-President 
Villa B. Smith, Cleveland, Ohio 
C.N. Hill, Sutton, West Virginia 
For Second Vice-President 
Charles C. Herbst, Beverly Hills, 
California 
J. L. Sloanaker, Spokane, Wash- 
ington 
For Secretary-Treasurer 
P. K. Houdek, Robinson, Illinois 
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Story of a Biology Research Club 


Our club had 
its origin with a voung boy sitting in the 
kneehole of the laboratory desk and 
working on fruit flies. This little spot, 
generally given over to the trash basket, 
was the only available space where the 


Ours is a success story. 


boy could work under supervision and 
still be out of sight of the class. His 
interest and enthusiasm came to the at- 
tention of other pupils who also wished 
to carry on work outside of the class- 
room. We soon found ourselves with 
our chairman’s permission in possession 
of a small room used by our laboratory 
assistants. Here we could stay a period 
or so a day. Such fine results ensued 
that, for the next term our chairman 
permitted the room to stay open several 
periods a day under the supervision of 
the laboratory assistants. 

In our club, the work is carried on by 
small 
have very few formal meetings. perhaps 
two or three a term. Most of the proj- 
ects need daily attention and three or 
four students share the work. Here are 
some of the projects that have been 
carried on successfully in the one year 


groups working together. We 


of our club’s existence. 


1. Incubation of the chick and a com- 
plete series of embryologic stages. 

2. Preparation of skeletons. 

3. Clearing of small animals. 

4. Breeding of pigeons. 

+. Breeding of rats. 

6. Nutrition experiments in rats. 
7. The effect of various minerals on 
the growth of plants. 

8. Breeding of fruit flies. 

9. Sprouting of pollen grains.  Per- 
manent slides; special technique. 

10. Artificial hibernation of frogs. 


While it is difficult to measure objec- 
tively what the club means to pupils, the 


amount of time they spend in the club 
room, the comradeship and the combined 
spirit of fun and seriousness that pre- 
vails, has convinced all of us close to the 
club that it means very much to our 
pupils. I shall quote a few passages 
from correspondence to me by club mem- 
bers in the hope that some of the mean- 
ing the club has had for them may be 
demonstrated through their own eyes. 

Here is an excerpt from a letter of one 
of the students recuperating from pneu- 
monia in a ward in the city hospital. 
Her words are particularly significant 
as the girl is very maladjusted in her 
school as well as home life. I have felt 
that in the club something of that inner 
peace that person has a right to experi- 
ence has come to her. 


‘*Dear Members of the Biology Research 
Club: 

How is your work progressing? 1 
miss being among you very much, but 
I expect to leave the hospital in a few 
days. Did our rat have her babies vet? 
Tid our bat die? If it did, try and save 
it for me so I can dissect it. o 

A very happy lad, who raised our 
chicks from one-day olds until maturity 
wrote in the summer months: 


‘The chicks have developed into fine 
and beautiful birds. The hens are now 
pullets and the rooster is a fine cockerel. 
He starts his serenade at dawn and con- 
tinues until he is fed, although inter- 
rupted many times by buckets of water, 
bricks, shoes, alarm clocks, ete. He 
weighs three pounds and almost every 
cay he strolls into the back lots to have 
a fight with the rooster that lives two 
doors away. They usually fight until 
separated although they don’t hurt each 
other because they are too voung.”’ 


Here is what our club members ¢all 
cur ‘*fan mail.’’ Some students from 
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a biology club in Stuyvesant High 
School wrote after a visit to our school : 


**We found our visit to vour school 
most interesting. We discovered that it 
was most educational and it also served 
as a basis for future work in our own 
laboratory. These visits are the incen- 
tive for club advancement, and there- 
fore, we hope to continue them.’’ 


Wuat A CLuB NEEDS 


Having seen the desires of children 
to do research work translated into 
achievement, I am thoroughly convinced 
that this type of work is of tremendous 
value. Since it cannot flower without 
the appropriate conditions, I shall list 
below what I consider most necessary : 


1. A place to work, a room or labora- 
tory. 

2. Money—appropriations from the 
Board of Education, general organiza- 
tion, or department. 

3. Time, an allowance on program 
of pupils and teachers for this work. 
Single sessions would be a great advan- 
tage. 

4. A Friend, teacher or laboratory 
assistant to supervise, encourage, direct 
activities. 

5. Enthusiasm, this is a free com- 
modity and grows on what it feeds. 
Each piece of work that goes on en- 
genders enthusiasm for the next piece. 


WHAT THE CLUB MEANS TO 
ALL oF Us 


The ramifications of our club work are 
so intricate that it is difficult to separate 
the interlacing threads in which some- 
how one feels a pattern of desirable 
human and edueational values. How- 
ever, insistence on the account reveals 
the following: 

1. Many of the club projects have 


been of direct service to the classes. In 
the case of rats submitted to experi- 


mental diets, many classes enjoy both 
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the drama and the lesson to be learned 
from them. In our large schools it is 
hardly possible for pupils in classes to 
carry on such experiments. Hundreds 
of pupils have enjoyed the chicken em- 
bryos directly produced in our own in- 
cubator, and there are more examples 
possible. 

2. The pupils who have done club 
work have used this work as a basis for 
compositions, speeches, exhibits, articles. 
To be specific, one girl stirred the oral 
English class with a scientific and dra- 
matic report on Embryology. Another 
contributed an article on her work to 
our school publication, became very 
much interested in the publication as 
a result, and finally became its chief 
editor. Two groups prepared an excel- 
lent exhibition for the Science Fair. 
This same exhibit finally was displayed 
at the National Education Association's 
convention in New York and _ elicited 
several inquiries. Two of the club 
members are now preparing a talk for 
the Science Congress to be held during 
Christmas week in New York under 
the auspices of the American Institute. 
Some of the pupils have gone to visit 
and talk before other clubs in other 
schools. They have invited others to 
come to us. More than any of this, 
the pupils seem intensely alive, alert, 
eager, enthusiastic, important. They 
are reading, thinking, and acting. 

3. Activity is contagious and the club 
work has enticed the energies of many 
pupils. Those of us who are close to 
the project have been greatly stimu- 
lated, but the club’s greatest conquest 
is Frank. Frank is the night cleaner 
who has become so much interested in 
the work that he now functions in the 
club in a very important capacity. It is 
Frank who feeds the animals for us dur- 
ing holidays, who switches lights and 
buttons on and off for us when we are 
no longer in the building, who sees that 
all is well with our project. When, 
recently, a male rat engineered an escape 
from bondage, it was Frank who caught 
him and thus prevented a school panic. 

Lucy ORENSTEIN, 
New York City 
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How Shall a High School Pupil 
Use a Biology Textbook? 


LEO J. FITZPATRICK 
Brockton High School, Brockton, Mass. 


In these days when teaching methods 
are subject to so much criticism, and 
when courses of study and whole cur- 
ricula are the object of close scrutiny, it 
seems only a natural thing to reflect on 
the matter of how to use the most com- 
monplace tool with which the pupil is 
provided, 

There seems to be no question about the 
difference in the makeup of the average 
high-school biology class to-day and what 
it was twenty vears ago. At that time 
classes were smaller in size and marked 
by a very different type of pupil. Those 
whose educational buckets were filled had 
probably left school and were readily ab- 
This meant that 
those who remained in school were char- 


sorbed industry. 
acterized by a seriousness of purpose, 
more of them at least seemed to know 
what they were in school for, and tackled 
their job in a manner more satisfying 
to the teacher and more profitable to 
themselves. 

Use of a textbook at that time did not 
present some of the difficulties which it 
does to-day. Assignments were expected, 
and pupils also expected to do them at 
home, and probably the practice of the 
time was to return to school the next day 
and be prepared to participate in the dis- 
cussion or recite on the subject matter 
which had been assigned. Classes were 
small enough so that a teacher could have 
some reaction from every pupil, and 
pupils knowing that prepared themselves 
accordingly. 

What is the situation to-day? Classes 
are so large that it is impossible for a 


teacher to get a reaction from every 
pupil. 
more subjects into the curriculum the 
allotment of time is less per week. There 
has been a growing appreciation of the 
fficulties under which some pupils study 
at home with an introduction of super- 
Most 
significant, however, is the change in the 
personnel of the classroom, the change in 
the type of pupil. We have in our classes 
to-day a large number of pupils who are 
not book minded and who can get very 
little from textbooks used in the tradi- 
tional academic manner. 

More than ever before, a teacher must 
keep constantly in mind that he is teach- 
ing pupils first and subject matter second. 
As teachers we must accept such pupils 
as we get and endeavor to do as much 
for them as possible in order that they 
may get as much as they can from their 
s‘hool experience. How can we use the 
textbook effectively to this end? 

It seems to me that one effective use is 
to correlate it with the laboratory work 
as fully as possible. In so doing we have 
the effective motivation which the labora- 
tory work usually supplies. In this use 
cf the book the proper procedure is the 
cbservation of animals and plants and 
evercises involving experiments preced- 
ing the study of the text. Frequently 
the subject matter may be presented in 
the form of projects, but whatever 


In some case due to crowding of 


vised study in school as a remedy. 


method is employed, self activity of 
mind on the part of the student should 
be sought. 

Use of the text as a reference is a help- 
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ful practice. Frequently being able to 
refer to a text diagram or explanation 
when a specimen is being studied will 
clear up a misunderstanding which would 
otherwise remain or else necessitate per- 
sonal explanation by the teacher. Self 
help is something that encourages inde- 
pendence and this is always desirable. 

Not every day is laboratory day how- 
ever, and so the question arises, what 
of the text for recitation or discussion? 
First, there are many features of the 
work which must come from text or refer- 
ence reading. Too frequently the aver- 
age high school pupil is contented to re- 
produce the words of the page with an 
illogical arrangement of ideas or else a 
series of answers to ‘‘spot questions’’ 
which have been proffered by the teacher 
as a stimulus to an uncertain but willing 
martyr as the rest of the class sits by. 
Whether the interrogations come in order 
normal to the human mind depends 
largely on whether the teacher is logical 
or not. It has been suggested that pro- 
vision should be made for the integration 
of subject matter around important prin- 
ciples in problematic situations. If this 
is not done there is grave danger that 
the pupil will leave the course with a 
miscellaneous collection of facts rather 
than in inereased ability to interpret his 
environment, or to apply the safeguards 
that make thinking scientific. 

Use of workbooks correlating with text 
matter I believe are very helpful, and 
when a period is occupied by pupils with 
workbooks there is the additional advan- 
tage of an opportunity for giving more 
individual attention, although I am 
moved to say that no amount of personal 
attention can draw out ability which 
fails to exist. Workbooks and _ work- 
sheets secure greater pupil activity than 
is secured by the old time straight recita- 
With the former the class- 


tion plan. 


| Feb. 


room becomes a laboratory in which the 
pupil studies instead of just a lesson- 
hearing room. The use of a workbook 
correlated with the text and the experi- 
mental work of the laboratory is one im- 
portant way and one desirable way of 
promoting study. 

Some training in 
presentation of ideas to others should be 
provided and this phase of the work may 
very well come from text and reference- 
book study. 

The small class and preferably one 
which has superior pupils, the college 


organization and 


preparatory group for instance, may find 
the panel discussion in which pupils each 
present and discuss a topic in an informal 
way, an interesting and desirable way of 
taking the place of the older and more 
formal recitation. In the panel discus-- 
sion the teacher is of course almost an 
onlooker, and there is a maximum of 
pupil participation. Larger classes may 
be divided so that one half forms the 
panel at one time and the other half at 
the next discussion. This work is highly 
socialized and works well in the better 
classes. For the slower groups of pupils 
there seems to be limitations which make 
the panel discussion less workable. 
Pupils either through increased shyness, 
more restricted vocabulary, lack of inter- 
est or unwillingness to devote the neces- 
sary time to study are unable to do as well 
with the panel method. 

It is sometimes possible to get satis- 
factory work from the slower groups by 
more attention to assignments, making 
sure that they are very concrete and not 
beyond the capacity of the pupils to deal 
with. Considerable tact and care must 
be used not to discourage, and if an 
attempt is made to have these pupils 
memorize and reproduce scientific ter- 
minology, it is not unlikely that their 
interest will be killed and a dislike for 
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biology encouraged. With this group it 
certainly does not pay to attempt too 
much or to be too scientific. Let them 
read those phases of the subject in which 
they do show an interest. To get any- 
thing from their reading they will need 
special time allotted for vocabulary study 
and the meaning and pronunciation of 
terms. They will probably require guid- 
ing questions to fix their attention upon 
those things which they are supposed to 
vet. The main problem with all, but par- 
ticularly the slower group, is to arouse 
their interest. 

The textbook should help in creating a 
feeling of individual responsibility for 
the next day’s class meeting. The extent 
of this feeling will depend very largely 
on the individual, but it is increased for 
all if a short quiz is frequently given at 
the beginning of the class. 

The use of mimeographed questions to 
cause pupils to see important points in 
their reading is very helpful as many 
read without proper evaluation of the 
importance of matter. Summaries which 
pupils prepare accomplish the same 
thing. 

Biology is regarded as a cultural sub- 
ject and much of the cultural side may 
come from reading of text and other 
books rather than through a close check 
of factual knowledge. 

Interest is aroused frequently by a pre- 
liminary talk by the teacher, but in some 
instances the increased familiarity of the 
author with some phases of the subject 
may make the text a better introductory 
discussion than the teacher could supply. 

One should not overlook the truth that 
the eve takes in facts and their signifi- 
cance much more readily than the printed 
page and hence the profusion of illustra- 
tions of superior teaching worth found in 
many texts are supplementary to first 
hand laboratory studies, and are a par- 


tial substitute for microscopic slides, lan- 
tern slides, and educational moving pic- 
tures in schools lacking this equipment. 

Repetition is essential to learning and 
frequently this can be used by assigning 
work in the text which will provide repe- 
tition of instruction given by the teacher 
or made known in the laboratory. 

I believe teachers are generally in ae- 
cord in the belief that laboratory work 
may be unexcelled in merit in giving 
mental training in observation and yet 
only a modest portion of biology may be 
learned first hand; a greater portion of 
what is considered necessary must come 
from an intelligent use of well-selected 
texts. It is true that many texts contain 
more material than can be apprehended 
much less comprehended by any one stu- 
dent in the time available for a course 
and teachers should recognize this and 
select on the basis of interest, materials 
at hand, and future practical use. No 
one doubts that poor results may come 
from teachers slavishly following a text 
and attempting to cover too much ground. 

In conclusion then, the text should be 
used to bring before students whether 
beginners or more advanced, a selected 
body of facts and theories with their ap- 
plications in the affairs of life. It should 
bring the essentials of a subject as these 
have been gained and evaluated by others. 

Its use should be such that these funce- 
tions are accomplished and never through 
insistence on memory or through failure 
to comprehend vocabulary, or because it 
has been slavishly followed to the exclu- 
sion of other tools namely the laboratory 
work, the experiments, the visual aids, 
such as the microscope, the micropro- 
jector, film slides, lantern slides, or mov- 
ing pictures, should its use result in dis- 
couragement or in killing interest in the 
subject. 


| 

| 
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The Use of Flat Pictures in the 
Teaching of Biology 


ELWOOD D. HEISS 


Head of Science Department, State Teachers College, E. Stroudsburg, Pa. 


The term ‘‘flat pictures’’ is used for 
ordinary prints, photographs and draw- 
ings in order to differentiate them from 
the stereograph. 

Flat pictures speak a common lan- 
guage. Since the time of primitive man 
pictorial symbols have been used to rep- 
resent things and ideas. In fact, our 
alphabet and language were evolved from 
primitive pictorial symbols. 

Flat pictures arouse interest with their 
concrete appeal. The modern teacher 
frequently uses pictorial illustrations to 
help in clarifying the meaning of some 
new device or idea. However, a flat 
picture is a substitute for reality and in 
this respect may have definite limitations 
which the teacher should be aware of. 


1. Flat pictures have but two dimen- 
sions. They lack depth which 
sometimes gives the pupil wrong 
initial concepts. 

2. Flat pictures are frequently not 
true in color. 

3. Flat pictures are frequently not 
true in size. 


These weaknesses in flat pictures should 
be recognized by the teacher and if pos- 
sible corrected by the use of actual ob- 
jects, school journeys, exhibits, or other 
more realistic visual aids. 

Teachers should exercise care and good 
judgment when selecting pictures for 
classroom use. Good flat pictures for 
teaching purposes will have the following 
characteristics : 


1. Have one center of interest 

2. Be true in color 

3. Be true in size or have some famil- 
iar object in the picture by means 
of which the pupil can estimate 
size. 


Since it is difficult to obtain a large 
number of pictures with all these quali- 
ties the teacher should make every effort 
to supplement flat pictures with other 
improved visual aids. 

Mounting Pictures. Pictorial materi- 
als such as postcards, photographs, text 
book illustrations and magazine illustra- 
tions are abundant. Flat pictures that 
are worth keeping for future lessons 
should be mounted, labeled, and possibly 
material 


catalogued. The mounting 


should be pliable enough to bend without 


breaking. A heavy quality of Cadmus 
cover paper makes very satisfactory 


mounting boards. 

The color of the mounting paper is 
also important. The color of the paper 
should harmonize with the predominat- 
ing tone of the flat picture. When in 
doubt about what color to use select a 
neutral color such as dull gray or a light 
coffee color. 

It is desirable that some system be used 
in labeling, classifying, and cataloguing 
mounted pictures. Elaborate filing cases 
may be purchased; however, these are 
not necessary. A case of shelves, a 
simple cabinet, or even cardboard boxes 
may be used for filing and storing flat 
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pictures. Some teachers find large en- 
velopes useful for this purpose. 

Bulletin Board. There should be a 
large permanent bulletin board in every 
science classroom and laboratory. — Its 
uses are many. On it may be placed 
photographs, diagrams, and clippings 
from magazines, newspapers and _ books. 
It may be used as a place to exhibit ex- 
ceptional work done by members of the 
class. It is also a good place for the 
teacher to post assignments and notices 
of club meetings. 

Bulletin boards are inexpensive and 
easy to make. <A serviceable bulletin 
board may be made by tacking a piece of 
plain green Denim over smooth pine or 
a piece of Celotex. A frame around the 
board will make it more attractive. Bul- 
letin boards may also be made from 
Compo board. If several demountable 
bulletin boards are desired, fasten two 
window sash hooks to the backs of the 
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boards. These hooks will enable you to 
mount the board on the blackboard or 
other molding which runs along the walls 
of your classroom. They may be gotten 
out when the need arises and stored away 
again after they have been used. 

Bear in mind the following suggestions 
pertaining to the care of and use of a 
bulletin board: 


1. Promiscuous posting of pictures is 
not desirable. Pictures should be 
grouped together under unit or 

_ topie headings. 

2. Pupils should be encouraged to as- 
sume responsibility for the care and 
arrangement of the bulletin board. 

3. Care should be exercised in the 
length of time material is kept on 
the bulletin board. As a general 
rule it is desirable to remove ma- 
terials from the bulletin board as 
soon as the topie or unit with which 
they were used is completed. 


Work of the Miewitain Lake 


Biological Station 


IVEY F. LEWIS, Director 


The Mountain Lake Biological Station 
of the University of Virginia was 
founded in 1930. In 1934 the General 
Education Board made possible the con- 
struction of permanent quarters on land 
provided by Mr. John B. Laing, of 
Lewisburg, West Virginia. 

The Station is located at an altitude 
of 4,000 feet in the Allegheny Moun- 
tains, twenty miles north of Blacksburg 
and near the southern border of West 
Virginia. The buildings, eighteen in 
number, lie on the Gulf of Mexico—At- 
lantie divide in a mixed deciduous forest 


dominated by oaks. Chestnut, once 
abundant, is rapidly dying out. One 
mile away on Salt Pond Mountain is the 
lake of about one hundred acres. It is a 
beautiful and unique body of water, said 
to be the only natural lake in the south- 
ern mountains. It is very clear, and 
ringed around with laurel, rhododen- 
dron, and primeval hemlocks. Its plant 
and animal life is sparse, but interesting. 

In the vicinity is a wide variety of 
habitats from the quartzite ridges of the 
higher mountains to the cranberry bogs 
of Little Stony Creek and the New River 
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in the valley below, representing an alti- 
tudinal range of 2,500 feet. The varied 
woodland of the mountain slopes and 
gorges, the mountain streams and glades 
provide a great variety of animal and 
plant life. Adjoining the lands of the 
Station is the Jefferson National Forest 
on one side, and on the other the pro- 
tected lands of the Little Stony Game 
and Fish Preserve, now used for wild 
life research by our colleagues of the Vir- 
ginia Polytechnic Institute. 


First SERIES OF PictuRES HERE 
The Station is intended to serve the 


Southern states by offering graduate in- 
struction in many fields of botany and 


zoology. The staff of nine comes from 
Virginia, other Southern states, and 


from Northern universities. Every pos- 
sible use is made of the opportunities 
offered by a rich collecting area, empha- 
sis throughout being on the utilization 
of freshly gathered material and on field 
observations. This program is greatly 
furthered by the agreeable climate and 
the absence of the usual plant and ani- 
mal pests, such as poison ivy, mosquitoes, 
chiggers and ticks, that make field work 
in many southern areas a grim test of 
fortitude. 

A unique feature that may appeal to 
such a group as this is the offering of 
courses in rotation, so that a student 
during the progress of his graduate work 
may find instruction in almost any field 
that may interest him. No one univer- 
sity may hope to give all the specialized 


INSECT 
PARASITES 


CALIFORNIA INSECTARIES, INC. 
1612 W. Glenoaks Blvd. Glendale, Calif. 


Demonstrate Nature’s 
Balance 


Breed beneficial insects in 
the classroom 
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courses which might be required for the 
rounded biological training of its gradu- 
ate students, each with special interests. 
It is hoped that any graduate student 
may find at Mountain Lake work in his 
particular field to supplement the broad 
basic training to be had in any univer- 
sity offering graduate degrees. 

Because of varied preparation of the 
students who come it is necessary to de- 
part from the program of specialization 
to the extent of offering instruction in 
general zoology and botany. A list of 
courses includes: Invertebrate Zoology, 
Vertebrates, Arthropods 
(other than insects), Entomology, Hel- 
minthology, Field Zoology, Cytology, 
Microbiology, Morphology of Seed 
Plants, Plant Anatomy, Pteridophytes, 
Bryology, Mycology, Algology, Limnol- 
ogy, Paleontology, Taxonomy, Ecology. 


Protozoology, 


Each year some distinguished student 
of biology offers a series of informal Jee- 
tures. For example, in 1938 Professor 
C. E. MeClung lectured on One Hun- 
dred Years of the Cell Theory, and in 
1939 we hope to have Professor H. 8. 
Jennings speak on recent work in the 
genetics of Protozoa. 

The courses in greatest demand are 
given every other year, while others 
come every third, or even every fourth 
year. Each summer the session is di- 
vided into two terms of five weeks each. 
Only one course can be taken at one time 
since the work is highly intensive. 

The field of physiology has not yet 
been developed. Genetics is handled at 
the Blandy Experimental Farm of the 
University of Virginia. 

In addition to graduate students facil- 
ities are provided for a certain number, 
usually about ten, of independent work- 
ers, whose presence adds an_ effective 
stimulus to the development of the re- 
search spirit. 
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SOUTHERN BIOLOGICAL SUPPLY CO. Inc. BOOKS 


517 DECATUR ST. ; 
¢ NEW ORLEANS, LA. Grecory, Str Ricuarp. Discovery or the 


Spirit of Science. New York: The 


CATALOGS ON ee 
REQUEST Maemillan Co., 1936. 347 pp. $2.00. 


_ Sir Richard Gregory has presented in 
a very readable style, brief accounts of 


Already tue discoveries, the methods, and the 
aims of some of the greatest scientific 


Biology teachers are expressing ap- 


proval of the usable exercises, prob- ceeammend 


lems, and activities; the excellent il- ‘*The author’s purpose is to promote 
lustrations; the readable page; the a more scientific attitude toward those 


competent presentation in— 
who are engaged in the pursuit of scien- 


ADVENTURES tific truths and to remove the wide- 

spread misconception which prevails as 

WITH LIVING to the meaning and influence of sci- 

ence.’’ The biographies and writings of 

THINGS B riany scientists such as Pasteur, Huxley, 

y Davy, Faraday, etc., have been used to 

ELSBETH KROEBER, James display their scientific aims, while in 
Madison High School, and 

WALTER H. WOLFF, DeWitt SOIL-LESS ae | 


Clinton High School, N. Y. C. PLANT cals and directions, adapted 
CULTURE Priced from $3.00 to $41.50 


D. C. Heath and Company 
CALIFORNIA INSECTARIES, INC. 
Boston : New York Chicago Atlanta Biological Service Dept. 
San Francisco Dallas London 1612 W. Glenoaks Blvd. Glendale, Calif. 


THE NATIONAL ASSOCIATION OF BIOLOGY TEACHERS 
MR. P. K. HOUDEK, Sec’y-Treas. 
ROBINSON, ILLINOIS 

Enclosed please find $1.00 in payment of my membership dues (including 
subseription to The American Biology Teacher) for the school year ending 
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intention it is a stumulus to 
endeavour. 

The scientific mind must consider love 
of truth, accuracy, and appreciation for 
beauty. 
grees Truth, Beauty, Learning, Observa- 
tion, Reason, Expression, and Produc- 
tion, the latter being the greatest of all. 
The secrets of nature are reserved for 


high 


All of us possess in varying de- 


those who seek them purely for the love 
of truth and desire for understanding. 
‘*Misconceptions as to the cause and 
character of many common phenomena 
in nature; the tendeney to accept state- 
ments without inquiry into the creden- 
tials of the author or independent in- 
vestigation of the facts; and the view 
that science is an esoteric study beyond 
the comprehension of most people, are 
almost as prevalent now as they were in 
former times.”’ 

Scientific research may be divided into 
two classes; (1) to obtain results which 
have a direct bearing upon problems of 
manufacture and (2) one in which the 
motive is solely the obtainment of know!- 
edge. In the search for knowledge re- 
sults are sometimes of great practical 
value; industrial research is not con- 
cerned with the discovery of truth but 
with pecuniary profit. The use of the 
telescope, the microscope, the X-rays, 
ete., light up a new land of promise 
across the border towards infinity. 

Lewis R. Hastie 
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High Grade Microscopic 
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PROGRESSIVE EDUCATION ASSOCIATION. 
New 
Com- 


Science in General Education. 
York: D. Appleton-Century 
pany, 1937. 591 pp. $3.00. 

This is a report of the Committee on 
the Function of Science in General Edv- 
cation of the Commission on Secondary 
School Curriculum of the Progressive 
Education Association. It presents a 
significant and illuminating considera- 
tion of the problem of teaching the natu- 
‘al sciences in its relation to the pur- 
poses of general education. 

The work is divided into four main 
divisions : 

‘*Part I makes explicit a basic point 
of view on the purpose of general educa- 
tion in a democracy and vhe function of 
science teaching in relation to it. 

Part II details a corresponding anal- 
ysis of the role of science teaching in 
providing experiences in personal living, 
in immediate personal-social relation- 
ships, in social-civic relationships, and 
in economic relationships that are con- 
ducive to personal growth and effective 
social participation in a democracy. 

Part III treats of the individual stu- 
dent—understanding him and dealing 
with him as a unique personality, and 
evaluating his progress toward an ever- 
increasing personal adequacy and social 
effectiveness. 

Part IV outlines some suggestions on 
how the teacher may make use of the 
reports of the Committee in meeting stu- 
dents’ needs, in understanding the stu- 
dent, in reorganizing courses, and in 
build-source units.”’ 

The appendices describe some concrete 
examples of science teaching, two units 
of which will be of particular interest to 
biology teachers; a unit on Public 


Health, and a unit on Geneties. 
E.woop D. HeEtIss 


No. 2000 “DURABLE” Model of Female Torso 


all models fragile?” 


The answer is, ““No”’ 


“DURABLE” Models, made of Pressed 
Paper, containing no Plaster will not chip 
or break with reasonable handling—for 
Pressed Paper is merely paper with an 
added adhesive—molded under great pres- 
sure—whereas models made of Plaster or 
compositions containing Plaster are fragile 

-and may chip and break readily. 


“DURABLE” HUMAN ANATOMY 
Models ineclude—the Brain, Ear, Eye, 


CLAY-ADAMS CO., Inc. 


Heart, Teeth, Torso, and other organs and 
systems. 

“DURABLE” ZOOLOGY Models in- 
clude—the circulatory systems of Bird, 
Fish, Frog, Human, Rabbit, and Tadpole— 
Crayfish, Earthworm, Mussel, Frog, Grass- 
hopper, Hydra, Inseet Life Histories and 
others. 


Write for details, stating, if you 
please, models of special interest. 


44 East 23rd St., New York 
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Life-size Sexless Torso and Head 
Model illustrated here is dissectible from 
front and back into 18 parts. It is care 
fully made of fibrine composition with all 
parts readily removable and with all or 
gans and structures accurately shown and 
clearly colored. The model is light in 
weight and especially serviceible for use 
in class work because it will stand up well 
under the hard usage a teaching aid of 
this nature must necessarily receive. 


The 


The teaching value of this model is 
suggested by the fact that 317 structures 


are accurately located on the model. and 
identified in the Teacher's Manual. The 
period of usefulness of this model has 


been greatly lengthened by the standard 
ization of parts so that replacements and 
repairs if needed are readily made at 
small expense. 


This model meets high school and col 
lege requirements for courses in health, 
hygiene, physical education, physiology 
and biology. Complete model with cloth 
cover and Teacher's Manual $139.50 


Y9 Life-size Sexless Torso and Head Model 


The Life-size Sexless Torso and Head Model described above is one of 32 excellent models produced 


in our Chicago Studio. These models sre 


designed and 


produced by skilled artists and craftsmen, 


They are made of fibrine composition and are strong, light in weight, fully colored, washable and are 


not easily chipped or broken. 
America. 


We believe these models are more serviceable than any others made in 
Our representative in your State will be glad to call and demonstrate our material and give 


full information, or write for circular S6c illustrating and describing these models. 


DENOYER-GEPPERT COMPANY 


5235 Ravenswood Avenue 


Chicago, Illinois 
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LIVING CULTURES AND SPECIMENS 
We now offer cultures and living specimens 
at considerably-reduced prices. <A few of the 
commonly-used items are listed below. Let us 
know date for delivery and quantity desired, 
and we will do the rest. 
Price per 25 students (unless otherwise stated) 
Amoeba 1.50 
Arcella 1.25 


/ 


Euglena’ 1.00 


Paramoe- 
cium 
Stentor 


EUGLENA 1.00 


Mixed Pro- 


Drosophila. 


CUM STENTOH, 


Grass Frogs, 
doz. 200 
illustrated Cat. 


our new 
devoted exclusively to preserved and living ma- 
terial. will be sent to biology teachers on re- | 


A copy of 


quest. 


NEW YORK SCIENTIFIC SUPPLY CO. 
111-113 Fast 22nd Street 


Blepharisma 
1.50 
Didinium 1.50 


1.50 | 
Vorticella 1.50 | 


tozoa 1.00 
Hydra, 

doz 1.00 
Planaria, 

doz. 1.00 
Vinegar | 

Eels 1.00 | 
Sandworms, 

doz. 1.00 
Cocoons, 

doz. 1.60 


Culture 1.25 


No. TF, | 


New York, N. Y. 
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Living Cultures 
Preserved Specimens 
Classroom Demonstration Jars 
and Prepared Microscope Slides 
for 


ZOOLOGY and EMBRYOLOGY 


THE ALDEN H. FORBES 
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